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Biomass energy is a kind of renewable resource, finding some way to effectively 
develop the use of biomass energy do help to solve problems such as resource 
depletion and environmental pollution etc. At present, the domestic development and 
utilization ratio of biomass energy is less than 20%. To solve this problem, our team 
developed a kind of biomass gasification equipment. And this project aims at 
developing a highly efficient, stable and economical automatic control system for the 
equipment. Accomplishing this project will enable the development efficiency of 
biomass energy to be improved significantly. 
For the gasification equipment has various accused parameters with a high 
degree of relevance and a obvious system time delay, the first task of this paper is to 
find a control method which divides control area of equipment reasonably and builds 
subsystem. Based on the method, a complete set of  automatic control system was 
developed. 
On the basis of detailed analysis of each subsystem in the production process, the 
controlled variable and the rules, this paper presents independent control algorithm for 
each subsystem including PID control algorithm, the optimal control algorithm, etc. 
By establishing the structure of each subsystem and the control algorithm, this 
paper applies modular methods into the hardware design of the control system, 
including sensor, controller, human-computer interaction platform, etc. Furthermore, 
design and selection of the complete set of hardware system are analyzed in detail. 
By the use of development tools such as VB, C ,the project also designs a 
required software system for the hardware which contains subsystem control 
algorithm, control system, human-computer interaction interface, sensor, 
controller ,etc. The design of each software system will be introduced in detail in the 
paper. 
The project will realize information management of equipment, that is, to build a 
ModBus fieldbus control network. It’s analyzed in detail in this paper that how the 
general control system, subsystem and the other equipment to carry out the ModBus 
















This project will eventually create a complete set of finished product of the 
control system and carry out debugging of the laboratory and practical production. In 
the paper ,the process of the debugging will be introduced and the debugging results 
will be presented specifically so that the probability of the control method will be 
proved. 
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Castle Capital 有限公司将 BBC 公司开发的 10Kg/h～25Kg/h 的橡胶热烧蚀反应器
放大后，建造了 1500Kg/h～2000 kg/h 规模的固体废物热烧蚀裂解反应器；而后
荷兰的 Twente 大学在工艺、设备体积、结构等方面进行研究，研发出旋转锥热
裂解反应器[6]。生物质热解气化技术更是生物质能源开发的重点，从 20 世纪 79
年代起，生物质热解气化技术就引起美欧、日本等国的重视，如流化床气化技术
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